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LENS INDICIA AND METHOD OF FORMING INDICIA ON A LENS 

FIELD OF THE INVENTION 

The present invention relates to the production of an improved contact lens with 
reduced splits proximate indicium or indicia on the surface of the contact lenses. 

BACKGROUND OF THE INVENTION 

Proper identification of contact lenses is important. Since most contact lens 
wearers have a different prescription for each eye, the optical power of each contact lens 
often differs. In addition, the use of an identifying indicium or indicia on a contact lens 
can be used by the wearer not only as a means of distinguishing lenses from each other, 
but distinguishing one side of a lens from the other. For example, an indicium or indicia 
can be used as an inversion indicator to determine if the lens is being put in the eye 
correctly (i.e. with the proper side of the lens against the eye). Indicia, together, can form 
lot and batch numbers on the lenses for identification purposes. 

Quality control personnel must be able to identify and orient the lens quickly for 
further inspection. Lens inspectors often have only a limited amount of time to inspect 
each lens. The lenses must therefore be oriented consistently to begin the inspection 
process. Often an indicium, or indicia on the lens, such as a logo, is used to orient the 
lens. Since each individual lens inspection must be done quickly, a highly visible 
indicium or indicia which assists the inspector in orienting the lens is important. 

Many manufacturers chemically etch indicia into mold tools in order transfer the 
indicia to the contact lens. A mold tool is made of stainless steel or electroless nickel. 
The tool is shaped to the curvature of the anterior or posterior surface of the lens. The 
surface for receiving the indicia is masked with photoresist and openings in the resist 
correspond to the indicia of the lens. The mold tool is etched in an acid bath to remove 
material from the exposed surface of the tool. This results in a cavity in the surface of 
the mold tool that corresponds to the indicia. Next the mold tool is filled with a mold 
body material, typically polypropylene. The mold body receives a negative image of the 
mold tool and the indicia. The mold body is then filled with contact lens material and 
the indicia are molded into a surface of the lens. 


Lens with indicia made using a chemical etch on the mold tool have a large 
number or splits and cracks either in the indicia or proximate the indicia. As such, many 
lens made from mold tools that are chemically etched are often discarded. We 
discovered that the cause of most splits and cracks is the chemical etch. Practically all 
chemical etches are isotropic. As such, the indicia are etched into the mold tool with a 
noticeable taper on their sidewalls. When the polypropylene or other mold material is 
removed from the mold tool, it carries a negative replica of the tapered indicia. In 
addition the acid leaves a rough surface on the mold tool. The taper and the roughness 
may retain some of the polypropylene when the mold body is removed, thereby 
worsening the roughness of the indicia surface in the mold body. These deficiencies may 
be repeated and exacerbated when the contact lens is removed from the mold body where 
the taper and the rough surface tend to hold the lens in the mold body. When mechanical 
force is applied to release the lens, the body of the lens develops cracks and splits on the 
tapered, rough portions that correspond to the indicia. 

SUMMARY OF THE INVENTION 

We discovered that the problems of cracking a splitting in contact lenses with 
indicia could be reduced or eliminated by changing the method of etching the mold tool. 
We discovered that anisotropic etching would provide less tapered or nearly straight 
sidewalls and floors of the indicia and the surfaces where smooth. The preferred method 
of anisotropic etching was electrochemical etching using a bath of sodium chloride 
solution and a direct current source. However, those skilled in the art understand that 
other anisotropic etching methods may be used, including and not limited to reactive ion 
etching and plasma etching. The mold tool was connected to the anode and the surface 
of the tool was masked by conventional means. The indicia in the mold tool were 
transferred to a polypropylene mold body and from there to the contact lens. The 
problem of cracks and splits was virtually eliminated. 

The invention provides a method of making lens mold tools, lens molds and lens. 
The invention also provides a new lens that has virtually no cracks in or proximate its 
indicia. The invention also provides a new lens that has surprisingly discernable light 
indicia. 
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The process for manufacturing a contact lens with indicia and for reducing cracks 
and splits in lens material in and proximate to the indicia begins with anisotropically 
removing metal from a metal mold tool to form indicia in the metal mold tool that 
correspond to indicia for a contact lens. This provides indicia with relatively parallel 
sidewalls and a floor that is transverse to the opposite sidewalls. Next the mold body is 
cast in the mold tool to provide a negative mold having the relatively smooth indicia of 
the metal mold tool. After the mold body if prepared, then the lens itself is cast in the 
mold body by convention methods that include filling the mold with a contact lens 
material and curing the contact lens material to form a contact lens with indicia having 
relatively smooth surfaces. The process provides molds tools and lenses wherein the 
indicia have sidewalls that are spaced apart substantially the same distance at the top and 

bottom of the indicia. 

The invention provides a new lens that has a body of contact lens material with 
anterior and posterior surfaces and indicia extending from one or both surfaces into the 
body of the lens. The indicia are defined by sidewalls and a floor disposed at the end of 
the sidewalls and below the surface. The sidewalls that are spaced apart substantially the 
same distance at the surface and at the floor of the indicia. The sidewalls may have a 
slight taper of less than 10 degrees and the taper may be in one direction of the other. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 shows an assembly of a tool for making a lens mold. 

FIG. 2 shows a portion of a lens mold tool with a patterned resist. 

FIG. 3 shows the lens mold tool of FIG. 2 in a reaction vessel for etching the tool. 

FIG. 4 shows is a partial view of the lens mold tool after etching. 

FIG. 5 shows the etched tang on a static mold member. 

FIG. 6 is a cross section view of a lens mold for molding indicia into the convex surface 
of a lens. 

FIG. 7 is a cross section view a lens with a molded indicia in its surface. 
FIG. 8a-8c are cross section views of lens tools made with isotropic etches. 
FIG. 8c is a cross section view of lens tool made with an anisotropic etch. 
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DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 illustrates a tool according to preferred embodiments of the present 
invention for making plastic contact lens molds. Tool 1 is constructed of a stainless steel 
or electroless nickel and comprises optically smooth molding surface 2 as a molding 
portion formed on the upper end of cylindrical head. 3. 

The process for anisotropically etching the tool 1 is shown in FIGs. 2-4. The tool 
1 is coated with a photoresist 50 that is patterned in a conventional manner to form 
openings 52 that correspond to desired indicia such as alignment marks, logos, etc. The 
tool 1 is then place in a reaction vessel 54 that includes a solution of sodium chloride and 
water 55. The vessel is made of nonconductive, acid resistant material such as glass, 
quartz or plastic. On electrode is connected to the tool and the other to an electrode 
suspended in the vessel proximate the surface to be etched. The tool 1 is connected to 
the anode terminal of a direct current source 58 and the vessel or an electrode suspended 
in the vessel is connected to the cathode of the source 58. When current is applied, the 
surface 2 of the tool is subjected to an electrochemical etch that etches the surface 
anisotropically. In other words, the etch process is stronger in one direction than in 
another. In this case, the etch process is stronger in a direction perpendicular to the 
surface 2. The process creates a profiled cavity 60 that has sidewalls and floor. The 
sidewalls are spaced apart about the same distance so that the sidewalls are substantially 
parallel to each other. The sidewalls are relatively smooth as compared to corresponding 
sidewalls of prior art chemically etched cavities. If desired, the electrical energy may be 
increased to "roughen" the floor of the cavity. A roughened floor will enhance visual 
perception of the indicia on the lens. A plastic mold is cast on the etched head 3 to 
provide the mold potion 21 with an etched tang as shown in FIG. 5. 

The tool 1 is placed in a casting or injection molding machine. The tool 1 is 
injected with a suitable mold material, such as polypropylene, to create the molds for the 
contact lenses. It is more economical to mold contact lenses in disposable polypropylene 
molds than it is to manufacture metal molds. The polypropylene mold 21 receives a 
negative replica of the surface 2 and the cavity 60 to form raised indicia 62. 

Accordingly, the tool 1 is designed to form a negative concave molding surface 
on multiple plastic contact lens molds. In turn, contact lenses can be produced in the 
plastic molds by conventional methods such as spincasting, static casting, or spincasting 

4 


followed by lathe cutting one lens surface, wherein the convex lens surface of the contact 
lenses is formed from the concave molding surface of the plastic contact lens molds. 

To further illustrate the present invention, a representative plastic mold assembly 
for static casting a contact lens is illustrated in FIGS. 6 and 7. Mold assembly 20 
comprises generally cylindrical first mold 21 with tang 62 and generally cylindrical 
second mold 22. First mold 21 includes concave molding surface 23 and second mold 22 
includes convex molding surface 24. When the mold parts are assembled as shown in 
FIG. 6, surfaces 23, 24 define cavity 25 in which contact lens 10 is molded. For the 
embodiment shown in FIG. 4, tool 1, which comprises convex molding surface 2, is 
suitable for the injection molding of first mold 21 wherein molding surface 2 of the tool 
is used to form molding surface 23 of the first mold. When the molds 21 and 22 are 
separated, the lens 10 has indicia 64 in its anterior surface. 

Prior art chemical etching results in rough or isotropic etching of indicia. 
Examples of prior art indicia in contact lenses are shown in FIGs 8a-8c. The prior art 
lens have cracks and splits 200 in the indicia or proximate the indicia. In contrast, lenses 
made from tools that were anisotropically etched, have relatively smooth, straight 
sidewalls and floors as shown in FIG. 8d. The sidewalls may have a slight taper and the 
taper may taper toward (positive) or away from (negative) the opening on the surface. 

The process uses a sodium chloride solution for etching, but other nitrate or 
halide solutions are known to those skilled in the art, including and not limited to HCL 
and HN03. See for example the method described in U. S. Patent Nos. 5,374,338 and 
4,247,377, whose disclosures are incorporated by reference. The depth of am etch 
depends upon the voltage, current, temperature and duration of the etch operation. One 
skilled in the art may calculate the expected depth or perform routine experiments to 
determine the parameters for an etch operation. The process of the invention has the 
following ranges of operation for stainless steel and electroless nickel when etched in a 
NaCl solution with a concentration range of 120 to 130grams per liter: 
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Material 

Voltage 

Current 

Time 

Temperature 

Depth 

Stainless 
Steel 

3V 

.02-.03 

lOsec. 

75°F±5°F 

10^m ±ljam 

Electroless 
Nickel 

3V 

.02-.03 

lOsec 

75° F ±5°F 

10|xm ±l|xm 


Although the method of the invention produces lenses with no tool etch defects, it 
was believed that the smooth surfaces of the indicia would be difficult to observe. 
However, the results were just the opposite of expectations. When lenses made with the 
invention were tested, the experimenters found that the lenses made with the inventive 
process had indicia that was more easily perceived than were lenses having conventional 
indicia. 

The plastic contact lens molds may be molded from plastic resins known in the 
art, including thermoplastic resins such as polypropylene. The present method for 
making plastic contact lens molds are known in the art. For example, tool 1 of the 
described preferred embodiment may be provided with cylindrical lower base 4 such that 
the tool takes the form of an injection molding pin, and cavity 5 is provided for mounting 
the tool in the injection molding apparatus used to mold the plastic contact lens mold. As 
a further example, the tool of the present invention may be used as an optical insert in 
conjunction with a mold sleeve. Any other tools constituting the master mold may be 
formed of metal as in conventional molding methods. 
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